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Plug-in Module Frame and Module therefore 

The present invention relates to a plug-in module frame and a corresponding plug-in 
module, particularly for application in a telecommunication system. 

For data transfer between the nodes of a network, a wide variety of protocols have been 
devised which differ in many characteristics. In order to be able to process data 
transferred according to such different protocols in a common fashion at the physical 
layer of a network node (e.g. layer 1 of the OSI model), the SFP agreement (Small Form 
factor Pluggable (FSP) Transceiver Multi-Source Agreement (MSA)) was established in 
the year 2000 between a large number telecommunication infra-structure manufacturers, 
which defines mechanical characteristics of a plug-in module and of a socket for 
receiving the module as well as electrical characteristics of communication signals 
which are exchanged between plug-in module and socket. While the sockets may be 
regarded as part of a node, the plug-in modules each form a terminal of a transmission 
line which extends from one node to an adjacent node. 

In order to convert communication signals transmitted on the transmission line 
according to an arbitrary protocol into the format which is transferred at the signal 
contacts between plug-in module and plug-in module frame, protocol-specific converter 
units are required. These cannot always be straightforwardly fitted into the limited space 
of a SFP plug-in module casing. Further, for each type of protocol which is used on a 
transmission line, an adapted converter unit is required; i.e. the variety of types of SFP 
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plug-in modules is as large as the number of protocols that may be used on the 
transmission lines. Many of these types are manufactured in small series only and are 
accordingly expensive. 

It would be conceivable to provide no converter unit at all in the plug-in module and to 

* 

pass the communication signals to the socket in the format in which they were received 
via the transmission line, but this would require the socket to be specifically adapted to 
the protocol of the transmission line and would thus decrease the flexibility of the SFP- 
MSA solution. 

The object of the present invention is to remedy these disadvantages by providing a 
plug-in module frame and a plug-in module adapted to be inserted into said frame, 
which allow to use a same type of plug-in module for various protocols used on the 
transmission lines while still allowing to mount the plug-in modules at arbitrary sockets 
that are not specific for the protocol used on the transmission line, and to exchange data 
between the plug-in module and the plug-in module frame. 

This object is achieved by a plug-in module frame having at least one socket where at 
least one signal contact for passing a communication signal between in module frame 
and a plug-in module mounted at the socket is formed, a protocol converter having first 
and second ports for receiving the communication signal encoded according to the first 
protocol from the signal contact at the first port and transmitting the communication 
signal converted to a second protocol at the second port and/or for receiving the 
communication signal encoded according to the second protocol at a second port and 
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transmitting the communication signal converted to the first protocol at the first port, 
wherein the socket has type detecting means for detecting a characteristic of a plug-in 
module mounted in the socket, which is uniquely associated to a protocol supported by 
the plug-in module, and the protocol converter which is connected to the type detecting 
means and supports a plurality of first protocols is adapted to use at its first port the 
protocol encoded by the detected characteristic of the plug-in module. 

The communication between the plug-in module and the plug-in module frame, more 
specifically, its protocol converter, may be thus carried out according to any of the 
protocols supported by the protocol converter, since the latter, owing to the type 
detecting means, is capable of recognizing the protocol used by said plug-in module and 
to use it for communication therewith. Thus, the amount of processing in the plug-in 
module and, hence, its circuit complexity, is reduced substantially. While e.g. in a 
conventional SFP module a signal processor is needed for converting the format used on 
the data line connected to the SFP module into the common protocol for communication 
between the modules and the plug-in module frame, according to the invention a major 
portion of the processing is transferred from the plug-in module into the frame, where, 
on the one hand, the conditions concerning space requirements of the circuits are less 
strict than in the plug-in modules, and, on the other hand, the protocol converter fulfils 
the tasks of the converter units conventionally provided in the SFP modules. 

The protocol converter itself may be formed of a plurality of converter units of the 
known type which is conventionally used in the plug-in modules and of a switching 
means for connecting, based on the protocol detected by the type detecting means of a 
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given socket, a plug-in module mounted at that socket to an appropriate converter unit. 
Thus it is possible to define the sockets independently from the protocol, i.e. at a socket 
a plug-in module may be placed which supports an arbitrary one of the protocols 
supported by the protocol converter, and the switching means, based on the protocol 
detected by the type detecting means, automatically ensures that the concerned plug-in 
module is connected to a converter unit which supports the concerned protocol. 

As type detecting means, mechanical switches might be provided which interact with 
part of the casing surface of the plug-in module, the shape of which is specific for a 
protocol used by this particular plug-in module. A preferred solution is that the type 
detecting means comprise means for addressing and reading a storage component of the 
plug-in module, in which information about the protocol used by this particular plug-in 
module are stored. 

Further features and advantages of the present invention become apparent from the 
subsequent description of an embodiment thereof. Although this embodiment 
specifically refers to SFP plug-in modules and a plug-in module frame therefore, it is 
understood that the invention is applicable in an analogous way to interacting plug-in 
modules and plug-in module frames according to any other standard. 

Fig. 1 is a schematic view of a plug-in module frame partially equipped with plug-in 
modules, according to the invention; 
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Fig. 2 is a block diagram for illustrating the structure of the plug-in modules and the 
frame according to a first embodiment of the invention; and 

Fig. 3 is a block diagram which illustrates, in a fashion analogous to Fig. 2, a second 
embodiment. 

Fig. 1 shows in a schematic perspective view a plug-in module frame 1 having a 
plurality of sockets 2 which are identical to one another in physical structure, including 
placement and internal wiring of signal contacts among each other. Each socket is 
adapted to receive a plug-in module 3 which forms a terminal to a data line 4. The 
various data lines 4 may be provided for various protocol types, such as Ethernet 
(lOBaseT, FastE, GigE), SDSL, El or the like. The data line 4 must not even 
necessarily be an electrical line, it might also be an optical fibre. 

As shown in Fig. 2, a plug-in module 3 is removably connected to the data line 4 
terminated by it, by a connector 5, which, for the sake of clarity, is not shown in Fig. 1. 
If the data line 4 is an electrical line, the connector may e.g. be a well-known RJ 45 
connector; in case of an optical data line 4 a LC Duplex connector might be considered. 

The plug-in modules 3 further comprise, in case of an electrical data line 4, a signal 
shaping circuit, in particular for adapting the characteristic impedances of the data line 4 
and of further processing circuits in the plug-in module frame 1 to one another, or, in 
case of an optical data line 4, a bi-directional optoelectric converter for converting an 
optical signal received from data line 4 into an electrical signal for the processing 
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circuits of the plug-in module frame or, respectively, for converting an electrical signal 

■ 

supplied from there into an optical one. Signal shaper and electro-optical converter are 
referred to by the same reference numeral 6, since in the context of the present invention 
they have equivalent functions, and, as far as appropriate or unless stated to the 
contrary, statements about a signal shaper 6 in the subsequent description apply both to 
an electrical signal shaper in the narrow sense and to the opto-electrical converter. 

Two outputs of signal shaper 6 provide a symmetric electrical signal to input signal 
contacts 7 of the plug-in module frame 1 . 

In a read-only memory, preferably an EEPROM 8, of plug-in module 3, information is 
recorded which unambiguously defines the communication protocol used on data line 4 
of plug-in module 3. If the plug- in module 3 is mounted at a socket 2, address und data 
terminals of EEPROM 8 are connected to a microprocessor 9 of plug-in module frame 1 
and enable the microprocessor 9 to read from EEPROM 8 and to find out the protocol 
used on data line 4. 

Based on the thus identified protocol the microprocessor controls two receiver-side 
switches 10, 11. Inputs of switch 10 are connected to input signal contacts 7 of plug-in 
module frame 1, and the various sets of outputs of switch 10 are each connected to 
inputs of one of several receiver converter units 12. By means of switch 10 the 
microprocessor 9 forwards a communication signal received at input signal contacts 7 to 
the one receiver converter unit 12 which processes the concerned protocol as an input 
protocol and transforms the received data to a predetermined common receiving 
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protocol. The switch 11 is controlled by microprocessor 9 in analogy to switch 10, so 
that it connects the output of the active one of the receiver converter units 1 2 to an input 
terminal of a transceiver component 13, e.g. of the type LXT9785 manufactured by 
Intel, which supports this common protocol. 

An output terminal of transceiver 13 is adapted to be connected to transmitter converter 
units 15, inverse to receiver converter units 12, by a switch 14 controlled by 
microprocessor 9, so as to convert transmission data supplied by transceiver 13 to the 
protocol used on data line 4. A switch 17, controlled by microprocessor 9, establishes a 
connection between the output of the active transmitter converter unit 15 and output 
signal contacts 16, by which the plug-in module 3 receives data for transmission on data 
line 4. 

While the protocol used between the converter units 12, 15 and the transceiver 13 is a 
common one, in principle arbitrary protocols may be used at signal contacts 7, 16, if the 
converter units 12, 15 for transmitting and receiving, respectively, according to these 
protocols are present. 

In the embodiment of Fig. 2 the converter units 12, 15 are only adapted to be connected 
to a single socket 3. Accordingly, converter units for all protocols that are to be 
supported at a given socket must be held available for all sockets. This is appropriate if 
the number of protocols to be supported - and, hence, the number of converter units - is 
not excessive and a very high degree of flexibility concerning the number of plug-in 
modules that use a same protocol and are to operate at the plug-in module frame 1 is to 
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be achieved If, in the limit case, each socket 3 has one input converter unit 12 and one 
output converter unit 15 assigned to it for every protocol that is to be supported, sockets 
2 may quite arbitrarily be equipped completely with plug-in modules 3 using a first 
protocol, completely with plug-in modules 3 using a second protocol or any 
combination of numbers of plug-in modules 3 using different protocols. 

A smaller number of protocol converter units is needed in the embodiment of Fig. 3. 
This embodiment is obtained from the one shown in Fig. 2 by replacing the switches 10, 
14 specifically connected to a single socket 2 by switching fabrics 18, 19. The receiving 
switching fabric 18 has an input 20 formed by two symmetric lines corresponding to 
each socket 2 and has n groups 21 of outputs, each of which is connected to receiving 
converter units 12, which are connected by a common switch 1 1 to one of n inputs 22 of 
transceiver 13. The switching fabric 18 is designed to establish a blocking-free 
connection between each of its inputs 20 and an arbitrary output from one of the groups 
21. 

Number and types of the input converter units 12 connected to each group 21 may differ 
from group to group. In the simplest case, each group 21 has an output with an input 
converter unit 12 connected to it, wherein from a total of n input converter units 12 m 
units are designed for a first protocol and the remaining n-m units for a second protocol. 
In this case the microprocessor 9 detects the protocol used by one of the plug-in 
modules 3 by reading from its EEPROM 8 and controls the input switching fabric 18 so 
that it connects the plug-in module 3 to an input converter unit 12 which is appropriate 
for the concerned protocol. The plug-in module 3 may be mounted at any of sockets 2; 
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the communication signals supplied by it are converted correctly and forwarded to 
transceiver 13, if the number of plug-in modules 3 using the first protocol is not greater 
than m and if that of the plug-in modules 3 using the second protocol is not greater than 
n-m. 

A higher degree of flexibility is achieved if at least individual groups have several input 
converter units 12 for different protocols. If e.g. all groups have a converter unit 12 for 
the first protocol, and, further, m' groups have a further converter unit 12 for the second 
protocol, all sockets 2 may be equipped with modules 3 using the first protocol, but any 
m' of these sockets 2 may alternatively be equipped with a module 3 that uses the 
second protocol. 

It is advantageous and economical to provide in each group 21 a number of outputs 
corresponding to the maximum supported number of protocols, wherein in an initial 
build-up stage of the plug-in module frames not all of these outputs have input converter 
units 12 connected to them. In case of need, the corresponding converter units 12 may 
be installed at a later time or may be replaced for existing ones, in order to take account 
of present needs. 

The design described above in detail for the receiver side of the plug-in module frame is 
realized in an in an analogous way at the transmitter side. The transmitter switching 
fabric 19 has n outputs 22, one for each socket 2, and n groups of inputs 23 that have the 
transmitter converter units 15 connected to them. The converter units 15, each of which 
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belongs to a group 23 of inputs of transmitter switching fabric 1 9, are connected by 
of switches 14 to a common output of transceiver 13. 



